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Figure 1

troscape:
by Joseph Poracsky; Geography Department, Portland State University
and Michael Lackner
or many people, the term urban forest
sounds like an oxymoron. However, city
trees occupy a unique niche in the aesthetic,
environmental , and economic life of the
community. Trees within a defined area are commonly referred to as a forest, so it makes sense to
call trees within a city landscape an urban forest.
The trees of the urban forest play many roles.
The aesthetic character of neighborhoods is heavily
impacted either by the presence of large, spreading
trees or by their absence and replacement with only
a few scattered, small or ill-tended trees. As a
result, well-treed homes sell for higher prices and
spend less time on the market due to their "curb
appeal." Trees provide wildlife habitat. How many
and what diversity of birds would you find in a
treeless city? Interception of precipitation by
leaves, needles and limbs, and absorption of water
from saturated soils, play an important hydrological
role. Buffering of winter winds and shade produc-
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tion in the summer both aid in moderating urban
climate.
Throughout the United States groups are working
to improve the health of the urban forest ecosystem.
A key group in the metroscape is its citizen-volunteer Urban Forestry Commission, which advises
city government on tree-related issues. In 1995 , on
the recommendation of the Commission, the City of
Portland adopted an Urban Forest Management
Plan . One of the plan's goals was to maximize and
expand the urban tree canopy. Canopy cover serves
as a benchmark for evaluating change in the urban
forest and for making comparisons over time and
between places.
What is the current canopy cover in the City of
Portland ? To answer this question , Landsat
Thematic Mapper satellite data from June 2002 was
digitally analyzed using a combination remote sensing I geographical information system software
package called Idrisi. Based on this analysis , an
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Large increase (10 to 20%)
Medium increase (5 to 10%)
Small increase (1 to 5%)
No Change (-1to1%)
Small decrease (-1 to -5%)
Medium decrease (-5 to -10%)
Large decrease (-10 to -20%)

1991-2002

The term urban land environment (ULE) is used to identify categories of land development that are alike in their opportunities and constraints for tree planting. The ULE concept concerns what urban land is likely to offer in terms of environment for canopy cover.
The ULE is a critical element in understanding canopy cover because of the opportunities and constraints that are associated with each environment. For example, parks generally have large areas of soil available for planting trees and few , if any, overhead restrictions to tree growth. Thus, the ULE characteristics of a park would allow the opportunity
to plant tall-growing, spreading trees, thereby giving parks the potential to create areas of
dense canopy cover. Constraints may exist in the form of portions of the park reserved
for ball fields or the need to pave areas for parking, but these constraints are usually relatively minor in comparison to the opportunities.
An industrial area, on the other hand , has only limited growing space in terms of
unpaved areas, plus limitations imposed by large buildings, loading and unloading areas,
overhead power lines, and outside areas dedicated to storage. In this case the ULE characteristics severely constrain the numbers and mature sizes of trees that might be planted,
thereby limiting overall canopy cover within that ULE.
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To illustrate the relationship between canopy cover and ULEs, consider two maps portraying 2002. The first map, wh ich appears as figure 1 at the beginning of this article,
portrays percent canopy cover by pixel. F igure 5 portrays ULEs, and is derived from a
detailed editing and aggregating of existing land use data from Metro's RLIS data base.
The resu lt is a genera li zed map portraying large areas that are categorized into one of
four ULEs: Park/Greenspace, Right-of-Way, Residential , and Commercial/Industrial.
Digitally overlaying the canopy cover map over the ULE map portrays the percentage
of canopy cover by ULE for each pixel. The resulting data set (figure 6) suggests two
conclusions. First, none of the histograms for the ULEs are normally distributed, being
either strongly positively skewed or multi-modal in their overall patterns. Second, the
median values differ widely by ULE, from a low of near zero for Commercial/Industrial
areas, to 32% for Residential areas, and a high of 65 % for Parks. It is apparent that the
kind of landscape development, as captured by the ULE concept, makes
a big difference in the canopy production for an area.
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This analysis also examined a possible connection
between planting efforts and the canopy cover increase
in the Inner Eastside. Friends of Trees is an organization that engages in tree planting in an effort to enhance
the urban environment. Address data on 9, 104 tree
plantings was provided by Friends of Trees and plotted
as dot locations on the map of 1991-2002 canopy
change by neighborhood (figure 7). This comparison
uses data from the second study time period, which corresponds closely with the time period that Friends of
Trees has been in existence. Data for other planting
programs was not readily available, so only the Friends
of Trees program was examined.
The visual association on the map is striking. Of the
52 neighborhoods in which Friends of Trees has planted, only three do not show an increase in canopy. All
six neighborhoods showing a large increase in canopy
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have a large number of Friends of Trees plantings.
Some 16 of the 22 neighborhoods showing a medium
increase in canopy also have plantings. Of the 35
neighborhoods showing small increase, 27 have plantings. Only two neighborhoods showing no change had
Friends of Trees planting activity, while only one neighborhood showing a decrease had any Friends of Trees
planting activity.
Are the gains attributable to Friends of Trees proactively generating interest in planting, or is the organization simply operating in neighborhoods that are already
predisposed to planting trees? ls it Friends of Trees
planting activities alone that have produced canopy
gains, or does a separate residual heightened interest in
planting grow out of their activities? How much of the
increases may be attributed to planting and how much to
the simple continued growth of already existing trees?
Metros cape

2003 Residential Areas

Targets for Futu re Canopy
One of the concerns of the Urban Forestry Commission
is to increase canopy cover to an achievable target
value. One strategy for selecting a target value might be
to se lect the median, or middle, value from the range of
canopy covers within each ULE. To do so, however,
wou ld be to suggest that those areas of little canopy
cover strive to become average in their canopy cover
(since the median is just a form of average .)
Recognizing that improvement does not come about by
striving to become average, a higher value than the
median should be chosen. But it is also important to be
realistic and to set a goal that is actually attainable.
With these thoughts in mind, the present analysis recommends selecting target canopy values that correspond
to the 75th percentile of the values for a ULE. On the
one hand, this is an ambitious goal , representing a value
greater than 75 percent of the data values. On the other
hand, it should be a reachable goal, since 25 percent of
the ULE has already attained or surpassed it. The 75th
percentile reflects a value that is high , but achievable.
Applying this 75th percenti le threshold, a 12% canopy
cover target va lu e is recommended within the
Commercial/ Industrial ULE and a 4 7% canopy cover
target va lue within the Res idential ULE. The three
maps on this page illustrate the current canopy cover
within the Residential ULE, the map that would result if
those areas below the 47% target achieved just a 5%
increase, and the map if they all came up to the 47%
canopy target figure .
No recommendation for a canopy cover target value is
made for Parks . Instead , it is recommended that the
Parks P lanning Division estab li sh target canopy levels
for different parks or parts of parks, depending on the
character being sought for each site.
Finall y, the narrow size of the Right-of-way zone
makes it difficult to isolate p lanting patterns in this ULE
from sate llite data. Therefore, no recommendation is
made for a canopy cover target within Rights-of-way.
Instead, a different measure-stocking leve l-derived from
on-site inspections, should be used. m
For Further Information on Urban Forestry
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Portland Parks & Recreation, Urban Forestry Commission
and Urban Forestry Division:
www.parks.ci.portland .or.us/Services/UrbanForestry.htm
Oregon Community Trees:
www.oregoncommunitytrees.org/
Oregon Department of Forestry - Urban Forestry Assistance
Program:
www.odf.state.or.us/
City of Portl and . 1995. Portland 's Urban Forestry
Management Plan.
The authors gratefi1/ly acknowledge Portland General Electric, the Portland
Urban Forestry Commission, and the Portland State University Scholarly
and Creative Activity Grants for Undergraduates Program, for their support
of this work.
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